Role of autocrine and paracrine production of granulocyte-macrophage colony-stimulating factor and interleukin-1 beta in the autonomous growth of acute myeloblastic leukaemia cells--studies using purified CD34-positive cells.
The blast cells from some patients with acute myeloblastic leukemia (AML) proliferate autonomously in vitro. We have previously identified four groups of AML blasts based upon their growth characteristics in vitro, in particular the degree of autonomous growth. We have now measured the production of granulocyte-macrophage colony-stimulating factor (GM-CSF) and interleukin-1 beta (IL-1 beta) by AML cells with different growth characteristics, using two sensitive enzyme-linked immunosorbent assays. Our results show a correlation between the capacity of AML blasts to produce GM-CSF and IL-1 beta and the ability to grow autonomously in vitro. Blasts from cells with no autonomous growth (n = 5) secreted low or undetectable amounts of GM-CSF and IL-1 beta. Blasts with totally autonomous growth (n = 10) secreted the highest levels of GM-CSF (mean 2469 pg/10(3) cells) and IL-1 beta (mean 3156 pg/10(6) cells). Whereas blasts with partially autonomous growth (n = 9) secreted intermediate levels of GM-CSF (mean 270 pg/10(6) cells) and IL-1 beta (mean 931 pg/10(6) cells). In order to determine whether GM-CSF production was autocrine or the consequence of paracrine secretion by differentiated leukemic cells, we studied the degree of autonomous growth and production of GM-CSF by CD34-positive blasts from eight patients whose unfractionated cells produced GM-CSF. We found that CD34-positive blasts from six of these cases grew autonomously to a degree comparable to that of the unfractionated cells, and that CD34-positive blasts produced GM-CSF either autonomously or in response to recombinant IL-1 beta. Our data suggests that in the majority of cases, CD34-positive blasts are capable of autonomous growth and autocrine GM-CSF production, however this is variably regulated by the paracrine production of IL-1 beta by CD34-negative cells.